Introduction
Several reports have indicated that culture of early mouse embryos in vitro at high density (as measured by number of embryos per unit volume of medium) stimulates their rate of development (Wiley et al, 1986 ; Paria and Dey, 1990; Lane and Gardner, 1992;  O'Neill, 1994) . Although these densitydependent effects are thought to be mediated by endogenous factors released by the embryo, no direct evidence for the involvement of specific molecules has been forthcoming. Lane and Gardner (1992) have, however, proposed embryo-derived platelet-activating factor (EPAF) as a potential factor.
EPAF may be homologous to platelet-activating factor (PAF; l-0-alkyl-2-acetyI-s«-glycero-3-phosphocholine, Demopoulos et al, 1979; reviewed by Harper, 1989;  Chao and Olson, 1993) and is thought to be composed of a mixture of predominantly C16 and CI8 PAF-Iike molecules coupled to one or more regulatory molecules (reviewed by Adamson et al, 1991) . EPAF is synthesized by two-cell mouse embryos (Wells and O'Neill, 1992) and secreted by the cleavage stages of several mammalian species including mice, rabbits, sheep and humans (O'Neill, 1985; Collier et al, 1988 Collier et al, , 1990 O'Neill et al, 1989;  Battye et al, 1991; Minhas et al, 1993; Ripps et al, 1993) .
Exogenous PAF is known to exert a range of specific effects on early mouse embryos including stimulation of oxidative metabolism of energy substrates (Ryan et al, , 1990a , mitosis (Roberts et al, 1993; O'Neill, 1994) , number of cells in blastocyst and implantation rate (Ryan et al, 1990b) . PAF also appears to increase placental, but not fetal, mass (Ryan et al, 1990b ). In addition, it has been shown that PAF-mediated stimulation of certain processes in early development can be blocked by anti-PAF antibody (Roudebush el al, 1995a) and specific competitive antagonists of the PAF receptor (Ryan el al, 1990a, (Nicolson et al, 1975) 
Special reagents
Hexadecyl (C16) and octadecyl (CIg) platelet-activating factor (PAF) (08-74-0001 and 08-74-0002, respectively), Enantio-PAF CI6 (08-74-0006) and Lyso-PAF C16 (08-74-0003) were obtained from Calbiochem-Novabiochem (UK) Ltd (Nottingham). CV-3988 (rac-3-(N-n-octadecyI-carbamoyloxy)-2-methoxypropyl-2-thiazolioethylphosphate, P-5786) was obtained from Sigma (Poole) and SDZ 4, 
Statistical analyses
The proportions of embryos reaching various morphological stages at defined culture times were tested for significance using log linear analysis (SAS, 1988 embryos cultured in control medium (Fig. 2) (Fig. 4a,b) .
Similarly, the number of cells in the blastocysts of embryos cultured at high density in the presence of antagonists was not significantly greater than those cultured at low density (Fig. 4a,b) . However, although both antagonists inhibited stimulation of development rate and number of cells in the blastocyst at high density, neither was found to inhibit devel¬ opment or proliferation of embryos cultured at low density when compared with control embryos (Fig. 4a,b analogues (either Lyso-PAF or Enantio-PAF) did not inhibit the stimulatory effect of culture at high density (Fig. 4a,b ). showing density-dependent stimulation of cavitation (Wiley et al, 1986; Paria and Dey, 1990) and cell proliferation in blastocysts (Paria and Dey, 1990; Lane and Gardner, 1992 (Paria and Dey, 1990) . In addition, the protein metabolite taurine has been shown to stimulate pre¬ implantation development (Dumoulin et al, 1992a, b Embryo-derived PAF is another potential candidate to explain the effect of high density culture (see Lane and Gardner, 1992; O'Neill, 1994) since it is synthesized in and secreted by early embryos, and exogenous PAF can stimulate several features of early development in mice including cell cycle progression (O'Neill, 1994) , number of cells in the blastocyst and mitosis (Ryan et al, 1990b; Roberts et al, 1993) , and the rate of cavitation (Minhas, 1991) . In the present study, exogenous PAF, but not Lyso-PAF or Enantio-PAF, stimulated cavitation, zona hatching, the total number of cells in the blastocyst and in the trophectoderm, but not in the inner cell mass. This appears to be the first report that exogenous PAF advances zona hatching, although culture with PAF is known to stimulate implantation (Ryan et al, 1990b) (Ryan et al, 1990b) , and stimulation of trophectoderm proliferation in embryos from B6D2Fj/J mice (Roudebush et al, 1995b 
